. 440 - A SIS IR B AR AR 2022 4F 5 H S 40 %5 5 4 Chin J Exp Ophthalmol ,May 2022, Vol. 40,No. 5

- s RAFIE -

CASIA2 XJ 47" [ Hif Je5 i R 14 RN Tl AR 449 i -
T I f2 Y  A2 1
R BE OBEE RXR BW RAEME ZRR

MALEFRMEERRA ) LEFRBALE SR, d AL 637000
BAEVE# : £ K 3% ,Email : lanchangjun@sina. com

(FEZE] B8 TR0 BT8R A A5 C A T W72 49 1510 CASTA2 I &9 [ A J5 A P4 B 8 AR IR LA
T AR AR AR (TOL) f O AR T A2 M S A 6. ik RIS Wi MR 56 0F 55 O i, WA 2020 4F 3—7 A &
b B 2 BE B B2 B AT P B TR 08 B 2l 1 o8 B R 109 8] 157 HR . iy R — 46 5 5 W A CASIA2 F 4 P i
ARHGFIAR G 18X E BT 5051 0. 5% 52 J5 F ik - e 1 R VR 3™ 1 i i & R AA 5 TOL ) i O 2 R0 AR B2 43 331
73 W& R A NP 2E WK E A M (TRT) (27 RE(CoV) (A W AHE RE(ICC) PF Ay DI 2 5 52 1
K Pearson AH 56 Z8 B0k 56 XA & R AR TOL 97 [ 1 5 97 8 )5 fw O 2t PR EE O AH G ME . S5 R CASIA2
o [ P B SR T AT A S AR AR O O 5 40 0 2 (0. 2170, 112) mm A1 (0. 220+0. 110) mm, 5 &4 B 43 51 24
(5.017+1.422)°F1(5.310= 1. 645)°, ¥ @ §T AP % J5 TOL 0> & 45 31 24 (0.245+0. 136) mm FI1 (0. 250 =
0. 145) mm , {5 2} BE 4> 94 (5. 144+1.345) °H1 (5. 437+1. 646) °, 2 BTG it 23 L (3 P>0.05) , " [ fif &
P B S SR PR A4 35 1) BT 7 O AARE 5 A5 IR TOL 35 1) i oo, Wl 380 T 5 804Y , Z2 MR TOL 349l 380 Jy i o0
VAL o B S PR AR DO o A1, P B R DR A AR T L TOL i /O < R0 A4 B2 76 7 6 i A 00 o B A 1k M A
I, ICC {H G [E 0. 815~0. 984, 1 TRT (M H 4> b <50% , 3 CoV < 14. 840% , X A [F) IR S 47 40 4 B 75, 16 itk
A it o S 0 it AT M A 2, O DR A BRI O O Bl e AR A ), TOL 7 B W ARG O St R AR
O A M A ICC (A S D 0. 757~ 0. 998,35 TRT B H 43t <50% , 35 CoV<17.763% . 45 WR 5 iR 44
1 IOL 7 [ i 5 4 1 5 O 2 o OO oty 1 650 A0 52 R 400 0t 1) 19 A DG P 3 BB (1= 0. 679, 34 P<0.01)
i PHERTSE CASIA2 W &k SRR TN TOL B4R} B2 i -Co il 1) 0404l 1) B TOL g .o 2k 1) 0 52 PR 3 3507, 9
M 1155 9 1 I 45 00 2 L AH 6 P 00 o

[kgE] BESCHTHIZEM; 2WRK; Al ANTaRE; Wi, BiR; B8

E&TH: W4 TitEE LRSI H (182D022); mMamiK&/EE KRBT H (18SXHZ0492)

DOIT:10. 3760/ cma. j. en115989-20210526-00323

Repeatability of CASIA2 for measuring the tilt and decentration of crystalline lens and intraocular lens under
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[ Abstract] Objective To investigate the repeatability and correlation in tilt and decentration measurement of
crystalline lens and intraocular lens (I0L) under non-mydriatic and mydriatic conditions using swept-source ocular
coherence tomography CASIA2.  Methods A diagnostic test study was conducted. A total of 109 cataract patients
(157 eyes) who received phacoemulsification with IOL implantation surgery in the Affiliated Hospital of North
Sichuan Medical College from March to July 2020 were enrolled. The decentration and tilt of crystalline lens and IOL
under non-mydriatic and mydriatic conditions were measured for three times by a single examiner using CASIA2 before
and one week after surgery. The 0.5% compound tropicamide eye drops were used to dilate. Repeatability was
evaluated by within-standard deviation, test-retest repeatability ( TRT) , coefficient of variation ( CoV) and intraclass
correlation coefficient (ICC). The correlation in decentration and tilt of crystalline lens and IOL between before and
after mydriasis was assessed by Pearson correlation coefficient. This study adhered to the Declaration of Helsinki,and
the study protocol was approved by an Ethics Committee of the Affiliated Hospital of North Sichuan Medical College
(No. 2020ER030-1) . Written informed consent was obtained from all subjects before any medical examination.
Results The decentration of crystalline lens under non-mydriatic and mydriatic conditions was (0.217+0. 112) mm
and (0.220+0. 110) mm, respectively, and the tilt was (5.017+1.422)° and (5.310+1.645)°, respectively. The
decentration of IOL under non-mydriatic and mydriatic conditions was (0.245+0. 136) mm and (0. 250+0. 145) mm,
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respectively,and the tilt was (5.144+1.345)° and (5.437+1.646)°, respectively. No significant difference was
found between non-mydriatic and mydriatic conditions (all at P>0.05). Under both non-mydriatic and mydriatic
conditions , the crystalline lenses of both eyes decentered and tilted toward the inferotemporal direction,and the IOL of
right eyes decentered toward the inferior and tilted toward the inferotemporal direction, and the IOL of left eyes
decentered and tilted toward the inferotemporal direction. Except the crystalline lens decentration, the measurement
repeatability of crystalline lens tilt,IOL decentration and tilt in cataract patients before and after mydriasis was good,
with ICC range in 0. 815-0. 984 , TRT<50% and CoV < 14. 840%. The measurement repeatability of crystalline lens
decentration was poor,and the measurement repeatability of decentration axis, tilt and tilt axis of crystalline lens, and
the repeatability of decentration and tilt of IOL were good in both eyes, with ICC range in 0. 757-0. 998, TRT<50%
and CoV<17.763%. There were good correlations in decentration, decentration axis, tilt and tilt axis of crystalline
lens and IOL between non-mydriatic and mydriatic conditions (all r=0.679,all at P<0.01). Conclusions The
measurement repeatability of decentration axis, tilt and tilt axis of crystalline lens and IOL,as well as the decentration

of IOL by CASIA2 before and after mydriasis is good. The correlations of the measured parameters before and after
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mydriasis are good.
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Table 1 Comparison of decentration and tilt of crystalline lens and IOL before

and after mydriasis (xzs)

! N T L 35t (mm ) A (°)
FoRAEBAMAMT 2 wm M R oo o1 AR I oL
RERWENLZ/NTFERET e 157 0.217+0. 112 0. 245+0. 136 5.017x1.422 5.144x1.345
I B (1 R W 950, 1 P15 157 0.220+0. 110 0.250+0. 145 5.310+1. 645 5.437+1. 646
oo o . T -0. 637 -1.389 -0.785 -0. 473
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The data was processed by vector analysis
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I0OL ;intraocular lens

TE = (FCXT ¢ K2 58)

Note : ( Paired ¢ test)
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Table 2 The repeatability of CASIA2 in the decentration and tilt measurement of
crystalline lens and IOL before and after mydriasis

my  OHE Sy

(xxs, mm)

0.216+0. 005

TRT( %) CoV (%) ICC(95%CI)

SRR (PRERT) 157 0.050 0.138(63.773) 23.023 0.817(0.768-0. 858)

FORTE(PEOS) 157 0.221£0.005  0.055  0.154(69.527)  25.100  0.777(0.720-0. 825)
WK Y W )s SRR A onrmsn 157 0.255+0.007 0.038 0.105(41.107) 14.840  0.937(0.919-0.952)
TOL {5 0> A1 {61 24 (9 46 36 #E. JOLUIHIR) 157 0.2530.007 0.019 0.051(20.307)  7.331  0.984(0.980-0.996)
| . S N A
i L FAGUARY L B LA B TSR e E (ﬂ,””:) Sy TRT(%)  CoV(%) 1CC(95%CI)
xks,
S MO R 3 VR 4t R
R AR AN, 3 U k2 R sk GORR(FmERT) 157 5.017£1.517  0.654 1.811(36.089) 13.029  0.815(0.766-0.856)
TRESMEIREBNEY  sarikbmE) 157 5. 144:1.434  0.620 1.718(33.391)  12.054  0.815(0.767-0. 856)
. % B 4 B % JB 5 OLGTEGD 157 5.342+1.654 0.265 0.733(13.721) 13.721  0.975(0.967-0.981)
0L (3 5 ) 157  5.430+1.653 0.241 0.668(12.305) 12.305  0.979(0.973-0.984)

Holladay %" — B iy ) 1.,
P<0.05 W 2% B A G it %
=S

T OL: AT RRARIR Sy 4 AR ZE s TRT . IR T S 1 ; CoV 2 AR S5 R A ICC 2 I AHSC R CF 8 {5 X i)
Note : IOL: intraocular lens; Sy : within-standard deviation, TRT test-retest repeatability; CoV : coefficient of

variation ; ICC : intraclass correlation coefficient; CI:confidence interval
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gt 9% 1CC {3 FE 2 0. 737 ~0. 856, TRT T 43 L ¥k
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17.763% (3 3~6) , Je BN R, 22 A IR BB FR (1) .
®3 CASIA2 R FEIRS@RIET IOL AT ER O BOES 1
Table 3 The repeatability of CASIA2 in the decentration measurement of crystalline lens and IOL before and
after mydriasis in both eyes
R 5] AR £k Z 5 iy > (x£s, mm) Sy TRT(%) CoV (%) 1CC(95%CI)
AR 30 SRR (I ) 0.193:0. 101 0. 052 0. 143(74.304) 26. 824 0.737(0. 643-0. 815)
L N NE D) 0.198+0. 105 0. 049 0.135(67.923) 24.521 0.789(0.710-0. 853)
IOL( ¥ [E R/ ) 0.230+0. 152 0. 041 0.113(49.203) 17.763 0.929(0. 898-0.952)
TOL( ¥ )5 ) 0.223+0. 137 0.015 0.041(18.211) 6.575 0.989(0.983-0.992)
IR 77 S NEM 31D 0.238+0. 126 0. 048 0. 132(55.570) 20. 061 0. 856(0.799-0.901)
L N NE N =D 0.244+0. 124 0. 061 0. 170(69. 827) 25.208 0.759(0. 673-0. 830)
IOL( ¥ [ /iy ) 0.278+0. 145 0. 035 0.096(34.560) 12. 476 0.942(0.918-0.961)
0L (¥ )5 0.282+0. 153 0.022 0.060(21.204) 7.655 0.980(0.971-0.987)

e IOL: A Ttk A5 Sy éﬂv\]hm;ﬁ TRT: 5

WU A 5 CoV A 53 BB ICC - 2 N AH G 80 CI: B AR IX ]

Note :IOL: intraocular lens, Sy : within-standard deviation; TRT ; test-retest repeatability ; CoV : coefficient of variation; ICC ; intraclass correlation coefficient;

CI; confidence interval
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Table 4 The repeatability of CASIA2 in the axis of decentration measurement of crystalline lens and IOL before and
after mydriasis in both eyes

R 531 MR %% 251 fiC Bl ] (s, ©) Sw TRT( %) CoV(%) ICC(95%CI)

A5 IR 80 SRR (P AT 192. 050+ 71.086 9.390 26.009( 13.543) 4.889 0.983(0.975-0. 989)
SN INEE D) 195. 404+ 63. 648 9.725 26.938(13.786) 4.977 0.976(0.965-0. 984)
IOL( ¥ [ /) 222.121+ 89.376 7.741 21.443( 9.654) 3.485 0.983(0.975-0.988)
IOL( ¥ [ )5) 215.259+ 91.345 7.029 19.471( 9.046) 3.266 0.994(0.992-0.996)

MR 77 SRR (P AT 247.654+124.235 11.509 31.879(12.872) 4.647 0.927(0. 896-0. 951)
SN NER D) 263.859+116. 182 9.050 25.068( 9.500) 3. 430 0.958(0.939-0.971)
IOL( ¥ [ /) 279. 642+ 96.212 8. 635 23.918( 8.553) 3.088 0. 944(0.920-0.962)
IOL( ¥ [ )5) 283.013+ 94.219 7.314 20.261( 7.159) 2.585 0.994(0.920-0.962)

7 IOL. /\IEEH%MVS\\ (A AR IEZE s TRT : EI R R M CoV AR S5

CI:confidence interval

x5 CASIA2 &R FARA &K & F1 IOL 4 BE AT

REGICC AN AR KRB CL: A7 X 8]

Note : IOL: intraocular lens; Sy : within-standard deviation; TRT ; test-retest repeatability ; CoV : coefficient of variation; ICC : intraclass correlation coefficient;

FEHEMENES N

Table 5 The repeatability of CASIA2 in the tilt measurement of crystalline lens and IOL before and after
mydriasis in both eyes

AR J31) R %5 251 A EE (xs,°) Sy TRT( %) CoV (%) ICC(95%CI)

£ iR 80 SeRAR (PR 4.679+1.362 0.678 1.878(40. 147) 14. 494 0.757(0.667-0. 830)
SRR (P S ) 4.880+1.379 0. 621 1.720(35.252) 12. 727 0.800(0. 724-0. 860)
IOL( ¥ [ i) 5.040+1. 609 0.236 0.653(12.957) 4.678 0.979(0.969-0.986)
IOL( ¥ i )5 ) 5.178+1. 636 0.204 0.566(10.938) 3.949 0. 985(0.977-0.990)

MR 77 S RAA (PR 5.342+1.588 0. 629 1.743(32.628) 11.779 0. 845(0.783-0.893)
SRR (P S ) 5.400+1. 443 0.619 1.715(31.755) 11. 464 0.819(0.750-0. 874)
IOL( ¥ [ i) 5.633+1. 649 0.290 0.802( 14.245) 5.143 0.969(0.956-0.979)
IOL( P )5 ) 5.670£1. 637 0.272 0.752(13.268) 4.790 0.973(0.961-0.982)

e TOL: AN T A Sy A N AR o 22 s TRT: I H & M 5 CoV A8 R R B ICC . 2 Y AH G R 4K T B A X )

Note : IOL: intraocular lens; Sy : within-standard deviation; TRT: test-retest repeatability ; CoV : coefficient of variation; ICC : intraclass correlation coefficient;

CI . confidence interval



- 444 -

AR SR R A A 2

022 4E 5 H55 40 %55 5]  Chin ] Exp Ophthalmol ,May 2022, Vol. 40,No. 5

2.5 CASIA2 I i A deetR A TOL i O A0 A%

TR AR S A

AT IR 551 s bR AAR B i G 5 7 S A oL 1 L s o0 i
Tia] A ASE R AR A 1) 389 52 DE AH G (AR 27 =0..809
0.678.0.761.0.764, ¥ P <0.01; & Hl:r=0.852.

0.910.0. 823 .0. 924, 3] P<0.01) , A[A AR 5 TOL 4" i
IESEN VN R R TN R R e R
A (A5 r=0.941,0.824 0.966.,0.956, 1] P<
0.01; /£ HR: r=0.964,0.972,0.944 0.995, ¥ P <
0.01) (& 2~3),
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Table 6 The repeatability of CASIA2 in the axis of tilt measurement of crystalline lens and IOL before and after mydriasis in both eyes

AR 31 AR %4 251 (B4Rl 18] (wes, ) Sy TRT( %) CoV (%) 1CC(95%CI)

HIR 30 SRR (P RT) 191. 543+ 33.366 7.215 19.985(10. 434) 3.767 0.954(0.933-0.969)
SR (B ) 197. 355+ 26.676 7. 864 21.783(11.038) 3.985 0.917(0. 882-0. 944)
TOL( " [ i) 203. 442+ 27.324 3.395 9.405( 4.623) 1. 669 0. 985(0.978-0.990)
IOL(¥ )5 ) 204. 443+ 27.651 2.783 7.709( 3.771) 1.361 0.990(0. 985-0. 993)

R 77 LR INCNE A 297.791£107. 655 5.775 15.996( 5.371) 1.939 0.997(0.996-0. 998)
RN NE N V=D 316. 774+ 82.929 7.970 22.076( 6.979) 2.519 0.991(0.987-0.994)
IOL( J" i i) 306. 538+ 86.019 4.432 12.278( 4.005) 1. 446 0.997(0.996-0.998)
IOL(§" [ J5) 319.229+ 63.837 3.120 8.642( 2.707) 0.977 0.998(0.997-0. 998)

TE TOL: AT AR AR 5 Sy« AR E 22 3 TR T I 3 A2 1 5 CoV 2 A8 S R A ICC L A R 2 2 CT 2 AR IXC i)

Note:IOL: intraocular lens; Sy : within-standard deviation; TRT: test-retest repeatability ; CoV : coefficient of variation; ICC : intraclass correlation coefficient;

CI . confidence interval
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Figure 2 Correlation scatter plot of decentration,the axis of decentration, tilt and the axis of tilt of crystalline lens before and after mydriasis in
both eyes ( Pearson correlation analysis) A -D:Positive correlations were found in decentration, the axis of decentration, tilt and the axis of tilt between
before and after mydriasis of crystalline lens in right eyes (r=0.809,0. 678,0.761,0. 764;all at P<0.01;,=80) E-H:Positive correlations were found in
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0.924;all at P<0.01;n=77)
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Figure 3 Correlation scatter plot of decentration,the axis of decentration,tilt and the axis of tilt of IOL before and after mydriasis in both eyes
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